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(54) Tape cartridge 

(57) A tape cartridge turably holding within a hous- 
ing a reel with tape wound thereon, the reel Including a 
hub having a disk with teeth formed around its periphery 
for engagement with a recorder drive shaft, the hub 
underside having throughholes for engagement with a 
breake release plate, the hub having teeth to engage a 
brake lock, the brake release plate having legs adapted 
to fit in said throughholes, the brake lock having brake 
teeth in mesh with the teeth of the hub, and further 
including a spring member between the brake lock and 
an upper housing casing to urge the brake lock in brak- 
ing position. A short toe on the outer end of the brake 
release plate legs prevents the legs from coming off. out 
of engagement with, a corresponding hub hole. A rein- 
forcing structure is provided between the center of a 
main plate and the legs of the brake release plate. 
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Description 

BACKGROUND OF THE INVENTION 

[Field of the invention] s 

[0001] This invention relates to a single-reel type 
tape cartridge for use with magnetic recording-repro- 
ducing apparatus (hereinafter called a "recorder"). 

iO 

[Prior art] 

[0002] Japanese Patent Application Kokai No. 63- 
251983 discloses a single-reel type tape cartridge hav- 
ing a brake lock which applies the bralce on the tape reel is 
and releases it by upward and downward motion within 
a hub on which the tape is wound. 
[0003] FIG. 6 is an exploded view of a single-reel 
type cartridge of the prior art. FIG. 7 is a cross sectional 
view showing essential parts of the cartridge. For easier 20 
reference the components are shown upside down. The 
cartridge comprises a housing composed of an upper 
casing 1 and a lower casing 2, and a single tape reel 3 
on which a length of tape 14 is wound and which is turn- 
ably held within the housing. 25 
[0004] Upper and lower casings 1, 2 are formed, 
respectively, with cutouts 12, 22 which are joined to pro- 
vide an opening into which a leader block 18 is inserted 
so as to be drawn out by a drive member of a recorder. 
[0005] Tape reel 3 consists integrally of a hub 32 30 
formed in one piece with a lower flange 33. It is driven 
for rotation by a drive of a recorder that is inserted into 
the opening 20 of lower casing 2. 
[0006] Hub 32 has a tooth-like part formed on its 
inner surface to be in mesh with a brake lock 5 so as to 35 
prevent unwanted turning of tape reel 3 when the latter 
is not in use. 

[0007] Brake lock 5 has teeth 51 formed on its 
underside in mesh with the corresponding part of hub 
32. Brake lock 5 is normally urged in the braking posi- 40 
tion by a brake spring 4. 

[0008] A follower projection 52 of brake lock 5 has a 
recess 73 which slidably engages with a guide 13 
formed on the inner surface of upper casing 1 , allowing 
brake lock 5 to move up and down positively between a 45 
lower braking position and an upper brake release posi- 
tion. 

[0009] A brake release projection 63 formed on the 
underside of brake lock 5 fits in a center hole 43 at the 
bottom of hub 32, and as soon as the cartridge is loaded so 
in a recorder, brake release projection 63 is lifted with 
an attendant upward movement of brake lock 5 out of 
engagement with tape reel 3. setting the reel free to 
turn. 

[0010] The beginning of tape 14 is wound round a 55 
pin member 8, which in turn is fixedly fitted in a pin- 
receiving groove of a leader block 18. When the car- 
tridge is loaded in a recorder, leader block 18 is caught 



by a draw-out member that comes out of the recorder 
into an engaging recess 19 of the block. It is then drawn 
out, led along the tape path inside the recorder up to a 
take-up reel, and is eventually held within a recess 
formed in the periphery of the recorder's take-up reel. 
[0011] In the cartridge of the prior art, the brake on 
the hub is released as brake lock 5 is lifted with its brake 
release projection 63 pressed by a brake release mem- 
ber of a recorder. When the center of either projection 
63 or the brake release member of a recorder is off the 
center of the other (a situation that can result from 
dimensional errors of the products), smooth release of 
the brake is sometimes impossible because the brake 
lock falls to move stralghtly upward or because the outer 
periphery of brake lock 5 catches a sloped rib 72 (FIG. 
7) that aligns brake lock 5 to hub 32, 
[0012] It might seem possible then to accomplish 
positive release of the brake by the Interposition of a 
brake release plate between the brake release member 
of a recorder and brake lock 5 on the part of the car- 
tridge. In that case the brake release plate would be 
deflected along its periphery because the latter is 
pushed upward while the center of the plate remains in 
contact with the brake button, leading to failure in posi- 
tive release of the brake. 

[0013] The present invention, therefore, aims at 
providing a brake plate structure capable of ensuring 
positive release of the brake plate. 
[0014] The tape cartridge of the prior art prevents 
unwanted turning of the reel when the cartridge is not In 
use by pressing brake lock 5 downward by reel spring 4 
and thereby keeping teeth of the reel in mesh with teeth 
51 of the brake lock. 

[0015] The brake lock mechanism for use in a tape 
cartridge of the character according to the invention, as 
will be explained later, includes a brake release plate 
having thee legs and interposed between a reel hub and 
a brake lock, while the brake lock is urged downward by 
a spring member so that teeth of the reel and teeth of 
the brake lock are in mesh. When the tape cartridge is 
set in a recorder, drive means of the recorder engages 
the legs of the brake release plate and lowers the plate 
to a predetermined point where the teeth of the reel and 
brake lock are disengaged, whereby the reel is set free 
to turn and the tape is drawn out of the cartridge. At the 
time of cartridge assembling, thee "spider" legs of the 
brake release plate, inserted In advance in three corre- 
sponding holes formed in the reel hub. can sometimes 
come out of the holes in the course of assembling, mak- 
ing further assembling work impossible. 
[0016] The present invention aims at facilitating the 
assembling of tape reels by minimizing the possibility of 
a brake release plate coming off from a reel hub with 
which it has been combined in advance as a subassem- 
bly. 
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SUMMARY OF THE INVENTION 

[0017] The present Invention solves the foregoing 
problems by providing a reinforcing structure between 
the center of main plate and legs of a brake release s 
plate in a tape cartridge wherein a single tape reel on 
which a length of tape is wound is turnably held within a 
housing consisting of an upper casing and a lower cas- 
ing, the lower casing having an opening though which a 
drive shaft of a recorder is to be inserted, the tape reel 
having a hub which is open at top and is closed at the 
bottom with a wall, the inner bottom wail of the hub hav- 
ing holes for engagement with a brake release plate, a 
metal disk is attached to the outer surface of the under- 
side of said hub and teeth are formed on the outer sur- 
face around the metal disk for engagement with the 
drive shaft of a recorder, teeth to engage a brake lock 
are formed on the inner bottom surface of the hub, a 
brake release plate is mounted in the hub with legs fitted 
in the holes of the latter, a brake lock rests on the brake 
release plate, the brake lock having brake teeth formed 
on the periphery of the underside to be in mesh with the 
teeth of the hub and having a follower projection on the 
upper surface which is adapted to be guided by a guide 
projection formed in the upper casing so as to be mova- 
ble upward and downward but not turnable, and a spring 
member is provided between the brake lock and upper 
casing to urge the brake lock in the braking position. 
[0018] Preferably, the reinforcing structure com- 
prises ribs extended, one for each, from the center of 
main plate to the legs. 

[0019] Also preferably, a reinforcement is provided 
in a portion of the center of main plate surrounding the 
region where the brake release plate contacts the brake 
lock, said reinforcement being connected to the rein- 
forcements extended to the legs. 

[0020] The present invention provides a tape car- 
tridge wherein a single tape reel on which a length of 
taF>e is wound is turnably held within a housing, the tape 
reel consisting of an upper flange, a lower flange, and a 
hub which is open at top and is closed at the bottom, the 
hub having a metal disk in the center of its outer bottom 
surface and having teeth formed on the outer bottom 
around the outer periphery the metal disk for engage- 
ment with a drive shaft of a recorder, the bottom of the 
hub having throughholes for engagement with a brake 
release plate, the hub having teeth formed on the inner 
side of the bottom to engage a brake lock, the brake 
release plate consisting of a main plate disposed 
between the brake lock and the inner surfece of the hub 
and a plurality of legs adapted to fit in the throughholes 
in the bottom of the hub, the brake lock having brake 
teeth formed on the periphery of its underside and a 
contact area in the center for engagement with the 
brake release plate, the teeth of the hub and the brake 
teeth of the brake lock being in mesh to prevent 
unwanted turning of the tape reel, and a spring member 
is provided between the brake lock and an upper casing 



of the housing to urge the brake lock in the braking posi- 
tion, characterized in that each leg of the brake release 
plate has a short toe formed on its outer end to prevent 
the leg from coming off. out of engagement with, a cor- 
responding hole of the hub. 

[0021] The invention also provides a tape cartridge 
of the foregoing construction characterized in that each 
throughhole of the hub for engagement with the brake 
release plate is tapered on the inner side of the hub to 
facilitate the insertion of the toe of each corresponding 
leg of the brake release plate, and a small recess capa- 
ble of accommodating the toe is formed on the outer 
side of the hub. 

[0022] According to the invention, the efficiency of 
cartridge assembling is improved because there is no 
possibility of a once-incorporated brake release plate 
coming off from the hub during the course of assem- 
bling. Moreover, the brake release plate may be 
mounted in the hub in advance as a subassembly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] 

FIG. 1 is an exploded view of a tape cartridge 
embodying the present invention; 
FIG. 2 shows a hub in perspective, (a) as seen from 
above and (b) from below; 

FIG. 3 shows a brake lock in perspective, (a) as 
seen from above and (b) from below; 
FIG. 4 shows a brake release plate in perspective, 
as seen from above and (b) from below; 
FIG. 5 shows the tape cartridge in cross sections: 
(a) and. on an enlarged scale, (c) when the car- 
tridge is not in use (with the brake applied) and (b) 
when the cartridge Is in use (with the brake 
released); 

FIG. 6 is an exploded view of a conventional tape 
cartridge; 

FIG. 7 is a fragmentary sectional view of the con- 
ventional cartridge; 

FIG. 8 is an exploded view of a tape cartridge 

embodying the present invention; 

FIG. 9 is a perspective view of a hub embodying the 

invention; 

FIG. 1 0 shows in perspective a brake release plate 
embodying the invention, (a) as seen from below 
and (b) from above; 

FIG. 1 1 shows a brake release plate embodying the 
invention as combined with a hub, (a) as a plan view 
and (b) cross sectional views of the essential parts 
of (a); 

FIG. 12 shows in perspective a modification of the 
brake release plate according to the invention, (a) 
as seen from below and (b) from above; and 
FIG. 13 gives (a) a plan view of a hub combined 
with the brake release plate of FIG. 12, and (b) an 
enlarged sectional view of the essential parts of (a). 
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PREFERRED EMBODIMENTS OF THE INVENTION 

[0024] FIG. 1 is an exploded view of a tape, car- 
tridge embodying the present invention. 
[0025] The cartridge comprises a housing consist- 
ing of upper and tower casings 1 , 2 and a single tape 
reel 3 on which a length of tape is wound and which is 
turnably contained in the housing. 
[0026] Lower casing 2 has an opening 21 through 
which a drive shaft of a recorder is inserted into the 
housing. Upper and lower casings 1. 2 have cutouts 12, 
22, respectively, which are joined to form an opening 
through which tape Is to be pulled out. 
[0027] Tape reel 3 consists of an upper flange 31 , a 
hub 32 formed in one piece with a lower flange 33. and 
a metal disk that fits integrally to the underside of hub 
32. Drive teeth 39 are formed on the underside along 
the periphery of the metal disk 34 and adapted to 
engage a drive shaft of a recorder. (The metal disk is 
magnetically attracted by the drive shaft of the recorder 
to turn tape reel 3.) There is no member to fix the tape 
in place, because the tape is directly affixed to the outer 
periphery of the hub with water or the like. 
[0028] Hub 32 has teeth 35 formed on its inner sur- 
face to be in mesh with a brake lock 5 to prevent 
unwanted turning of tape reel 3 when the latter is not in 
use. 

[0029] Brake lock 5 has teeth 51 tbrmed on its 
underside in mesh with the teeth 35 of hub 32. Brake 
lock 5 is constantly urged in the braking position by a 
brake spring 4. Brake lock 5 is positively moved up and 
down (between the braking position and brake release 
position) as its follower projection 52 is engaged with 
positioning means (not shown) provided on the inner 
surface of upper casing 1 . 

[0030] A brake release plate 9 Is interposed 
between hub 32 and brake lock 5. Brake release plate 9 
consists of a main plate 91, and a plurality of legs 92. 
Legs 92 fit in small throughholes 36 formed in the under 
surface of hub 32. Once the cartridge is loaded in a 
recorder, legs 92 of brake release plate 9 are lifted and 
hence the brake release plate 5 itself is moved upward 
out of engagement with tape reel 3, setting the reel free 
to turn. 

[0031] FIG. 2 shows hub 32 in perspective, (a) as 
seen from above and (b) from below. The lower surface 
of hub 32 has teeth 35 formed in portions away from 
throughholes 36, to be in mesh with brake lock 5. In the 
center of the hub is formed a dent 38, which is con- 
nected with the throughholes with radial grooves 37. 
[0032] On the outer side of the lower surface of hub 
32 Is formed drive teeth 39 adapted to engage a corre- 
sponding part of a recorder, and in the center is formed 
a recess 34a to engage metal disk 7. 
[0033] FIG. 3 illustrates brake lock 5 in perspective, 
(a) as seen from above and (b) from below. Brake lock 5 
has brake teeth 51 formed on the underside and 
adapted to engage teeth 35 of hub 32 so as to prevent 



unwanted turning of tape reel 3 and also has a lug 53 
formed in the center which comes in contact with a 
brake release plate 9. 

[0034] FIG. 4 shows brake release plate 9 in per- 

5 spective, (a) as seen from above and (b) firom below. 
Brake release plate 9 consists of three legs 92 and a 
generally triangular main plate 91. A dent 93 is formed 
in the center of main plate 91. Dent 93 is located where 
it comes in contact with lug 53 of brake lock 5, and its 

10 concavity prevents off-center alignment of the two parts 
and ensures smooth turning of the reel. On the under- 
side of brake release plate 9 there are formed first rein- 
forcing ribs 94 between its center and legs 92. 
[0035] FIG. 5 gives sectional views of the cartridge, 

15 (a) when the brake is applied, (b) when the brake is 
released, and (c) showing essential parts on an 
enlarged scale. Brake release plate 9 is constantly 
urged downward from above by brake lock 5. When the 
cartridge is used, legs 92 are forced upward against the 

20 downward urging, by a brake release member (not 
shown) of a recorder, with consequent upward move- 
ment of brake release plate 9 and application of 
reversely directed forces to the center and legs 92 on 
the outer edges of brake release plate 9. For this reason 

25 first reinforcing ribs 94 are provided to add strength to 
brake release plate 9. 

[0036] Also, because reinforcing ribs 94 fit in 
grooves 37 of hub 32. the position of brake lock 6 in the 
height direction remains unchanged. Increasing the 

30 thickness of the brake release plate as a whole is not 
desirable. For one thing, the reinforcing effect is 
enhanced but the material cost rises too. For the other, 
the lower part of the hub must be thin walled throughout 
at a sacrifice of the hub strength. An additional reinforc- 

35 ing effect is obtained by providing reinforcing ribs 95 of 
greater height and strength than reinforcing ribs 94 at 
joints between legs 92 and main plate 91. The addi- 
tional ribs preclude the possibility of warping or bending 
of the joints. Further, reinforcing ribs 94 may be con- 

40 nected in the center to form an annular rib 96 in a loca- 
tion where it does not interfere with the confacting 
action of brake lock 5. 

[0037] While the joints between main plate 91 and 
legs 92 in the illustrated embodiment are reinforced with 

45 ribs 94 to 96, the ribs may be formed by drawing when 
brake release plate 9 is made of metal. It Is also possi- 
ble to adopt a reinforcing structure consisting of a 
number of projections Instead of the continuous ribs. 
[0038] A reinforcing structure is provided at connec- 

50 tions between the center of main plate and the legs of a 
brake release plate, whereby unwanted deformation of 
the brake release plate is prevented and positive brake 
release action is made possible. 
[0039] FIG. 8 is an exploded view of another 

55 embodiment of the tape cartridge of the invention. 

[0040] The cartridge comprises a housing consist- 
ing of upper and lower casings 1 , 2 and a single tape 
reel 3 on which a length of tape is wound and which is 
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turnably contained in the housing. 
[0041] Lower casing 2 has an opening 21 through 
which a drive shaft of a recorder is inserted into the 
housing. Upper and lower casings 1, 2 have cutouts 12, 
22, respectively, which are joined to form an opening s 
through which tape is to be pulled out. 
[0042] Tape reel 3 consists of an upper flange 31 , a 
reel hub 32 formed in one piece with a lower flange 33, 
and a metal disk 34 integrally fixed to the underside of 
reel hub 32. Teeth 39 are formed along the periphery of 10 
the metal disk 34 and adapted to engage a drive shaft of 
a recorder. Metal disk 34 is made of magnetic metal and 
is magnetically attracted by magnetic means of the 
drive shaft of the recorder to turn tape reel 3. There is 
no member to fix the tape 6 in place, because the tape 15 
is directly affixed to the outer periphery of the hub with 
water or the like. 

[0043] Reel hub 32 has teeth 35 formed on its inner 
surface to be in mesh with a brake lock 5 to prevent 
unwanted turning of tape reel 3 when the latter Is not in 20 
use. 

[0044] Brake lock 5 has teeth 51 formed on its 
underside in mesh with the teeth 35 of reel hub 32. 
Brake lock 5 Is constantly urged in the braking position 
by a reel spring 4. Brake lock 5 is positively moved up 25 
and down between the braking position and brake 
release position as its follower projection 52 Is engaged 
with positioning means (not shown) provided on the 
inner surface of upper casing 1 . 

[0045] A brake release plate 9 is interposed 30 
between reel hub 32 and brake lock 5. 
[0046] Brake release plate 9 consists of a main 
plate 91 and a plurality of legs 92. Legs 92 fit in smalt 
throughholes 36 formed in the underside (bottom wall) 
of reel hub 32. Once the cartridge is loaded in a 35 
recorder, legs 92 of brake release plate 9 are lifted and 
hence the brake release plate 5 Itself Is moved upward 
out of engagement with tape reel 3, setting the reel free 
to turn. 

[0047] The beginning of tape 6 Is fixed to a leader 8. 40 
Leader 8 consists of a pin member 81 and a C-shaped 
clamp 82. The tape end is wound round pin member 81 
and is set in place as C-shaped clamp 82 is fitted over 
It. When the cartridge is loaded in a recorder, leader 8 Is 
held by a holder of the recorder and tape 6 is pulled out, 45 
[0048] The cartridge opening though which tape is 
drawn out is opened or closed by a door member 7. 
Door member 7 Is constantly urged by a spring 10 
toward the closing direction. 

[0049] FIG. 9 is a perspective view of reel hub 32. so 
The lower surface of reel hub 32 has teeth 35 formed in 
portions away from throughholes 36, to be in mesh with 
brake lock 5. In the center of the hub is formed a dent 
38, which is connected with the throughholes with radial 
grooves 37. ss 
[0050] FIG. 11 illustrates brake release plate 9 In 
perspective, (a) as seen from below and (b) from above. 
Brake release plate 9 consists of a main plate 91 and 



three legs 92. Ribs 93, 94 are formed on the back side 
of main plate 91 , In portions facing a center recess 28 
and grooves 37 of reel hub 32. These ribs 93, 94 are 
intended for the reinforcement of brake release plate 9. 
Each leg 92 has a short toe 95 formed on the outer end. 
These toes 95 prevent the legs from coming off through- 
holes 36. As indicated In FIG. 1 1 (b), there Is an area 96 
marked out for contact with brake lock 5. The contact 
area 96 may take the form of a gently curved lug or dent, 
which can act on a corresponding dent or lug formed on 
the underside of brake lock 5 for center alignment. 
[0051] In FIG. 12. (a) is a plan view of reel hub 32 
combined with brake release plate 9 and (b) is a frag- 
mentary sectional view of essential parts. The upper 
portion of each throughhole 36 of reel hub 32 is tapered 
as at 36a to facilitate the insertion of the toe 95 of each 
leg of brake release plate 9. On the back side of reel hub 
are formed small recesses 39 capable of accommodat- 
ing toes 95 when brake release plate 9 is lifted at the 
time the tape cartridge is used. For proper positioning of 
each leg 92 a vertical wall portion 37b is formed 
between each tapered portion 36a and recess 39. 
[0052] With the construction described, brake 
release plate 9 is combined with reel hub 32 in the fol- 
lowing way. As legs 92 are forced into throughholes 36, 
their toes 95 elastlcally slide past vertical wall portions 
37b and fit in recesses 39, precluding any possibility of 
the brake release plate coming off the reel hub. Thanks 
to recesses 39 formed to receive them, toes 95 provide 
no obstacle inside a recorder. 

[0053] FIGS. 12 (a), (b) and FIG. 13 (a), (b) illus- 
trate a modified form of the above embodiment. A pair of 
toes 95 are formed on both sides of each leg 92. Here-^ 
again each throughhole 36 consists of a tapered portion 
36a, vertical wall portion 36b, and small recesses 39. 
Thus toes 95 may be formed at any desired points of the 
leg end, and many other modifications and variations 
may be made within the spirit and scope of the inven- 
tion. 

[0054] According to the present invention, the effi- 
ciency of cartridge assembling is improved because 
there is no possibility of the brake release plate coming 
off from the hub during the course of assembling. The 
brake release plate may be mounted in the hub In 
advance to handle the two as an integral subassembly. 
This facilitates the cartridge assembling work. 

Claims 

1 . A tape cartridge wherein a single tape reel on which 
a length of tape is wound Is turnably held within a 
housing consisting of an upper casing and a tower 
casing, the lower casing having an opening through 
which a drive shaft of a recorder is to be Inserted, 
said tape reel having a hub which is open at top and 
is closed at the bottom with a wall, the Inner bottom 
wall of said hub having holes for engagement with a 
brake release plate, teeth are formed on the outer 
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surface of the underside of said hub around a nnetal 
disk Ibr engagement with the drive shaft of a 
recorder, teeth to engage a brake lock are formed 
on the inner bottom surface of said hub, a brake 
release plate is mounted in said hub with legs fitted 5 
in the holes of the latter, a brake lock rests on said 
brake release plate, said brake lock having brake 
teeth formed on the periphery of the underside to 
be in mesh with the teeth of said hub and having a 
follower projection on the upper surface which is 10 
adapted to be guided by a guide projection formed 
In the upper casing so as to be movable upward 
and downward but not turnable, and a spring mem- 
ber is provided between said brake lock and upper 
casing to urge said brake lock in the braking posi- 15 
tion, characterized in that 

a reinforcing structure is provided between the 
center of main plate and the legs of the brake 
release plate. 20 

2. The tape cartridge according to claim 1 , character- 
ized in that the reinforcing structure comprises ribs 
extended, one for each, from the center of main 
plate to the legs. 25 

3. The tape cartridge according to claim 1 or 2, char- 
acterized In that a reinforcement is provided in a 
portion of the center of main plate surrounding the 
region where the brake release plate contacts the 30 
brake lock, said reinforcement being connected to 

the reinforcements extended to the legs. 

4. A tape cartridge wherein a single tape reel on which 

a length of tape is wound is turnably held within a 35 
housing, said tape reel consisting of an upper 
flange, a tower flange, and a hub which is open at 
top and is closed at the bottom, the bottom of said 
hub having throughholes for engagement with a 
brake release plate, said hub having teeth formed 40 
on the Inner side of the bottom to engage a brake 
lock, said brake release plate consisting of a main 
plate disposed between said brake lock and the 
inner surface of said hub and a plurality of legs 
adapted to fit in said throughholes in the bottom of 45 
said hub, said brake lock having brake teeth formed 
on the periphery of the underside thereof and a 
contact area in the center for engagement with said 
brake release plate, said teeth of said hub and said 
brake teeth of said brake lock being in mesh to pre- 50 
vent unwanted turning of said tape reel, and a 
spring member Is provided between said brake lock 
and an upper casing of the housing to urge said 
brake lock in the braking position, characterized In 
that 55 

each leg of said brake release plate has a short 
toe formed on the outer end thereof to prevent 



the leg from coming off, out of engagement 
with, a corresponding hole of said hub. 

5. The tape cartridge according to claim 4, character- 
ized in that each throughhole of said hub for 
engagement with said brake release plate Is 
tapered on the Inner side of said hub to facilitate the 
insertion of the toe of each corresponding leg of 
said brake release plate, and a small recess capa- 
ble of accommodating said toe Is formed on the 
outer side of said hub. 
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FIG.3(a) 
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FIG.5(a) 




FIG.5(b) 




FIG.5(c) 
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FIG.7 Prior Art 



13 



EP 1 058 259 A2 




14 



EP 1 058 259 A2 



35 38 36 




FIG.9 



FIG.10(b) 
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FIG.12(a) 
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FIG. 13(a) 
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